The synthesis and use of pp60src-related peptides and phosphopeptides as substrates for enzymatic phosphorylation studies.
A series of peptides and phosphopeptides corresponding to the auto-phosphorylation site of pp60src, -Asn-Glu-Tyr416-Thr-Ala-, were prepared by either Boc/solution or Fmoc/solid phase peptide synthesis and used as substrates to study their enzymatic phosphorylation by various casein kinases. The Tyr(P)-containing peptide, Asn-Glu-Tyr(P)-Thr-Ala, was prepared by the use of Fmoc-Tyr(PO3Bzl2)-OH in Fmoc/solid phase peptide synthesis followed by acidolytic treatment of the peptide-resin with 5% anisole/CF3CO2H. Both Asn-Glu-Tyr-Thr-Ala and Asn-Glu-Ser(P)-Thr-Ala were prepared by the Boc/solution phase peptide synthesis and employed hydrogenolytic deprotection of the protected peptides. Enzymatic phosphorylation studies established that (A) the Tyr residue acted as an unusual positive determinant for directing phosphorylation to the Thr-residue, (B) the rate of Thr-phosphorylation was markedly facilitated by a change from the Tyr-residue to the Tyr(P)-residue, and (C) a Ser(P)-residue was as effective as the Tyr(P)-residue in facilitating Thr-phosphorylation. A subsequent structure-function study using Asn-Glu-Phe-Thr-Ala, Asn-Glu-Tyr(Me)-Thr-Ala (prepared by Fmoc/solid phase peptide synthesis) and Asn-Glu-Cha-Thr-Ala (prepared by hydrogenation of Asn-Glu-Tyr-Thr-Ala) established that the rate of Thr-phosphorylation was influenced by the extent of hydrophobic-hydrophobic interactions by the aralkyl side-chain group (either aromatic or aliphatic) of the 416-residue with casein kinase-2; the rate of Thr-phosphorylation being decreased by the introduction of methyl or hydroxyl groups at the 4-position of the aromatic group (i.e. Tyr(Me) and Tyr respectively) but enhanced by the introduction of the hydrophilic phosphate group (i.e. as Tyr(P)).